OBJECTIVE -To validate the performance of current diabetes risk scores (DRSs) based on simple clinical information in detecting type 2 diabetes, metabolic syndrome (MetSyn), and chronic kidney disease (CKD). 
T he use of fasting or postchallenge plasma glucose concentrations has been proposed for the early identification of type 2 diabetes. However, both tests are costly and time-consuming. Therefore, a simple diabetes risk score (DRS) that does not require any laboratory test is needed to identify individuals at high risk. This study aimed to systematically evaluate the performance of current DRSs based on simple clinical information in identifying diabetes in a cross-sectional population screening in Taiwanese. The feasibility of these scores in identifying individuals at high risk for metabolic syndrome (MetSyn) and chronic kidney disease (CKD), two conditions closely related to type 2 diabetes, were also evaluated. (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . The institutional review board approved this study, and informed consent was obtained from each participant. The area under the receiver operating characteristic (ROC) curves was used to assess the discriminative power of DRSs. Model fitness was assessed by the Hosmer-Lemeshow test, and the DeLong method was used to compare areas under the ROC curves.
RESEARCH DESIGN AND METHODS

RESULTS
All DRSs correlated significantly with components of MetSyn, HOMA2-insulin resistance, high-sensitive C-reactive protein, and uric acid levels, all of which were markers of insulin resistance (supplementary Table S1, found in an online appendix at http://care.diabetesjournals.org/cgi/content/ full/dc09-0694/DC1). However, HOMA2-␤, a measure of insulin secretion, did not
strongly correlate with DRSs (supplementary Table S1 ). All DRSs were associated with reduced MDRD GFR and with increased urine albumin excretion (supplementary Table S1 ). The prevalence of screening-detected diabetes (SDM), MetSyn, and CKD increased significantly with increasing DRSs (all P for trend Ͻ0.0001, supplementary Figs. S1-S3).
The predictive performance of 10 DRSs for SDM, MetSyn, and CKD are summarized in Table 1 . The best area under the ROC for SDM was 0.74 (95% CI 0.70 -0.77, Table 1), with 68% sensitivity and 70% specificity using optimal cutoff values. There were no statistical differences in the area under the ROC for SDM among ARIC, QDScore, Cambridge, FINDRISC, Oman, Danish, and Thai scores. However, the Cambridge risk score and the FINDRISC outperformed the other DRSs in model fit. Using stepwise logistic regression, we identified age, waist circumference, medication for hypertension, and family history of diabetes as independent predictors for SDM. The area under ROC of the logistic regression model based on these predictors was 0.75 (95% CI 0.71-0.78) for SDM, similar to those of DRSs.
The best area under the ROC for MetSyn was 0.82 (95% CI 0.81-0.84, Table 1) with 70% sensitivity and 83% specificity. There were no statistical differences in the areas under the ROC among the DESIR, Thai, and ARIC scores for MetSyn. However, the ARIC score outperformed other DRSs in model fit.
The best area under the ROC curves for CKD was 0.71 (95% CI 0.68 -0.73) (supplementary Fig. S2 ). The sensitivity was 64% and specificity 68% to detect CKD. The ARIC score outperformed other DRSs in discriminative performance for CKD and model fit.
CONCLUSIONS
This study validated the predictive performance of currently available DRSs based on simple clinical information for type 2 diabetes in a cross-sectional screening program in Taiwan. The predictive performance of these DRSs among Taiwanese was comparable to those in other European populations (13) . These data indicate that DRSs based on simple clinical information without laboratory test are The optimal cutoff value was defined as the one with the least (1 Ϫ sensitivity) 2 ϩ (1 Ϫ specificity) 2 . Youden index was defined as the maximum of (sensitivity ϩ specificity Ϫ 1). H-L, Hosmer-Lemeshow goodness-of-fit test; LR ϩ , positive likelihood ratio; LR Ϫ , negative likelihood ratio. Another key finding of this study was that all DRSs correlated with GFR and urine albumin excretion and are fair predictors of CKD. Although a great deal of effort has been exerted to develop a renal risk score to identify individuals at high risk of CKD, there is currently no simple and widely established renal risk score (14) . Most proposed scoring models use serum creatinine and urine protein as the main predictors, which are often not available in large-scale population screening (14) . Although the predictive performance of DRSs cannot surpass current renal risk models, the results here demonstrate the potential feasibility of developing a simple renal risk score to select high-risk individuals for further laboratory screening.
This study has some limitations. First, an oral glucose tolerance test was not performed and 2-h glucose concentration was not included in the definition of diabetes. Second, other DRSs including the American Diabetes Association risk tool, the Second National Health and Nutrition Survey questionnaire by Herman et al., the German risk score by Shulze et al., and the new ARIC risk scores by Kahn et al. were not included in the analyses because of the lack of delivery history, gestational diabetes history, detailed dietary information, and ethnic-specific cutoff values for weight and height (15Ϫ17).
